40                          PRELIMINARY.
The angular motions «> O are to one another inversely distances of a point in .the axis of the rolling cone from ( stantaneous axis and from the axis of the fixed cone.
For, let OA be.the axis of the fixed cone, OB that of the cone, and Of. the instantaneous axis.   From any point P \ draw PN perpendicular to Of, and PQ. perpendicular t< Then we perceive that P moves always in the circle whose Is Qt radius PQ, and plane perpen to OA.    Hence the actual velo'< the point P is «. QP.   But, by th ciples explained above (§ no) the v of P is the same as that of a point r in a circle whose centre is N, plai pendicular to ON, and radius NP, as this radius revolves with angula city to, is <•>. NP.   Hence
a
a
or
> : Q :: QP : NP.
118.    Suppose a rigid body bounded by any curved surface touched at any point by another such body.    Any motion < on 'the other must be of one or more of the forms sliding, > or spinning.   The consideration of the first is so simple as to r no comment
Any motion in which the bodies have no relative velocity ; point of contact, must be rolling or spinning, separately or com
Let one of the bodies rotate about successive instantaneous al! lying in the common tangent plane at the point of instanta contact, and each passing through this point — the other body fixed. This motion is what we call rolling, or simple rolling, < movable body on the fixed.
On the other hand/ let the instantaneous axis of the moving t>e the common normal at the point of contact. This is. pure ning, arid does not change the point of contact.
Let^it move,^so that the instantaneous axis, still-passing th the point of contact,' is neither in, nor perpendicular to, the ta plane. This motion is combined rolling and spinning.
119.    As an example of pure rolling, we may .take that o cylinder on another, the axes being parallel.
Let p be the radius of curvature of the roUjng, <r'of the cylinder; to the angular velocity of the former, V the linear ve of the point of co.ntact.   We have
<0=f--f--
For, "in* the figure, suppose P to -be at any time the poii contact, and' '<9 and p the points which are to be in contact a very, small interval *•; O, O the centres of curvature yP04s axis and the axis of the fixed cone passes through the axis of the rolling cone. This plane turns round the axis of the fixed cone with an angular velocity O, which must clearly bear a constant ratio to the angular velocity « of the rigid body about its instantaneous axis.
